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I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and. (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 



In accordance with the rules, the words "public limited company" may be replaced by p. I.e., 
pic, P.L.C. or PLC. 



Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 



Signed 




Dated 22 December 1997 
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Your reference 



Please type, or write in dark ink 
using CAPITAL letters. A 
prescribed fee is payaple for a 
request fragrant of a patent 
For details, please corrtact the 
Patent Office (telephorTe 

Rule 16 of the Patents Rules 19X 
is the main rule governing the 
completion and fUfng of this form. 



Donotgiyetra(Mng$tyiesifdr 
sxarr^. Trading as XYZ company', 
nathnalitr or former names, for 
example, 'formerfy (knovm as} ABC 
UrJ as these are not required 



Mtenifn0 

After an af)plk:atkin for a Patent has 
beenfUed^theCornptroB&afthe 
Pstent Office consider whether 
pubHcatkxi or communicatipn of the 
inventhn shcadd be fitoh^xted or 
restricted und^- Section 22 of the 
PatmttsAct 1977 and wiBmibnn tte 
appScantif^chprohS^tfOnor 
restrictksn is necessary, App^ams 
rBsderrt in the United Kingdom are 
also renwded that under Section 23, 
f?ppffr4fn?ff^ fT^rfy *yfit frff f^d Abroad 
without written permis^on unless an 
appSkstion has hem fHed not less 
than 6 weeks presnousfy in the United 
Kingdom for a patem for the same 
invention and either no direction 
prohtbitingpubiieationar 
communicaaonhastieengivefKor 
any such Omakxi rey^ced. 



^ Request for grant of a 
fttimt Patent 



OflBce 



Form 1/77 



Patents Act 1977 



0 Tide of invention 

1 Rease give the title 
of the rnvention 



pA^\<tL^ /H CAfiLPSTS 



« AppficanTs details 
□ Fvvtorenly appicant 

2a if you are applying as a corporate body please give: 

Corporate name UMtV£f2SiTV <C>F SouTHamPtoh 



Country (and State 
of inaxporation, if 
appropriate) 



2b If YOU are applying as an individual or one of a partnership please give in full: 
Surname j^y^ 
Forenames 



2c kiall 



Address 



UKpostoxle 
Sf ^ipeeable) 

Country 

AOP number 
efkntMn) 



please give the foOowing detaAs: 
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Q STfmd nn>g< nnt fff mri 



sepafSW sheet of paper. 



Corporate name 



CoiJntiv (and State 
of tnoarporBtkxu 
apfxvpnatff) 



2e YOU are appiying as an individual or one of a partnership please give in full; 

Surname 
Forenames 



2f In an €»»ea.ptease give the following details: 
Address- 



UK postcode 



Country 

ADP rujmber 
0knawn) 



tjnned Kh^Qdomrnust be supplied \ 33 Have you appcw»i an agent to 



Ftease marir oarrect box 



Agent's name 
Agent's address 



R^tcode 

Agent's ADP 
numtMr 



^« K .™^.„.,ri.^^ I 3b If vou have not appointed an agent please give a name and address in the 

appikatfon be sent to the gent's 

United Kingdom address, | Name Mg/ f^ETSS^ HUGneS 

Add^ss Of(^^ Of .NMO^/^tOH icP^EAC^^ ^PPoe-T 
UMlVeRSlTY OF 5bUTHAMprtoH 

SOUTHAMPTOH , 

Daytime telephone ^J705f 5^*^oOD 

Postcode SOI7 rBT number <?av8ae<>lel 

ADP number 
Cftoioiiwn; 
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f^ease mark cxtrreci box 



e R0foranc0 number 

4- Agenrsor 

appficantfs lefsrenco 



0657 /dI 



O Ctaiming an aarCer appGcation date 

5 Are you daimfrig that this applicatkjn be treated as having been fBed on the 
date of fifing of an earlier application? 

YesQ No^J^*"*"* 



□ numt^of csffer 
appTicatton or patent 
number 

□ fiHngdate 



□ and the Section of the Patents Act 1977 under which you are coming: 
Pleassn^ccnecttx^ I 15(4) (Divisional) □ 8(3) □ 37(aQ 



9lfyouamdoclsringptk>nt)ffruma 
per Apfjtkationpiease enter per es 
the country snd enter the counoy 
GS^ tfdrcJcampfe, G6) as port of the 
appScation numb&: 

Please giye the date in att numijer 
fdnnat for example^ 31 /QSfdO far 
31 May 1990. 



0 Declaration of priority 

6 If vw are dedaiing prionty from previous applscaA3n(s), p!^se give: 



Country of filing 



Priorrty appficatipn number 
fif known) 



- RTingdate 
(day, months yearf 



^ The answer must be 'No' if: 
^ any ap plic an t is not an im0&ttor 
m them is an inventor who is not an 
appScanc or 
^ar^a ppB c ant isacarporatBbodf, 



O Plsase supply AipBcaetBs of 
dasm^ ^3stract description and 
drawrngist. 



Pfeasa mark comet t)ox{es) 



9 You or yourappointed agent (soe 
Rule 90 of the Patents Rules 1990} 
must sign this requesL 



A completed fee sheet should 
preferably accompany the fee 



9 Inventorehip 

7 Are you (the appOcam or a^^icants) tfie sots inventor or tne joint inventory? 



ffOXiC COilBCt. 



Yes( I lk> 



fBCtbOX 



ASiataamaM^ 
fbnn 7/77 Mcfl 



e Checklist 

8a Ptease ffll in the niin^)er C3f sheets for each of the following types of 
document contained in this application. 



Continuation sheets for this Patents Form 1/77 

Description 



Oatmis) 
Abstract 



Drawtng(s) 



So yNtndtx of the following documents also accompanies the application? 



Pnonty docummts fp'Ssase state how msoy^ 

TFanslatkm(s) Of Pnority documents (pteese 

Patents Fbnm 7/77 - Statement of Invwtoiship and Right to Grant 

(please state how manyi 

Patents Form 9/77 - Preliminary Examination/Search 
'^Patents Form IQlT? - Request for Substantive Bomiri^ 



d Request 

l/We request the grant of a patent on the basis of this application. 



Signed T^"^^"^' M-^Uc^S Date H 



Please return the completed form, etteehments and duplicetes 
where requested^ togethv with the prescribed fee to either: 



□ The Comptroller 
ihePatentOfSoe 
CardSffRoed 
Ne(wp€Ht 
Gwent 
NP9 1ltH 



Q The Comptroller 
The Pmtent Office 
2S Southemptoo BuUdings 
London 
WC2A 1AY 
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Control of Dust and Small Particles in Carpets 



The present invention relates to methods and apparams for controlling dust and small 
particles, which may include allergens, in carpets and odier materia^ and in particular for 
removing such dust and particles. 

Vacuum cleaners are well knovm in removing dust and small particles from carpets, 
^thouah most commercial vacuum cleaners will remove dost and particles from carpets quite 
efficientlv. there will always be some particles left in die carpet. It is normally the very fine 
particles which will be most difficult to remove. Particles below lOMm in diameter, which 
are lodaed deep in die carpet pile near die backing, will always be difficult to remove 
efficiendy. It is these panicles that are considered to be most hazardous in terms of health 
implicadons. 

Particles of up to lOMin in diameter (commonly called PMio's) can remain airborne 
for Ion-' periods of rime and are small enough to be inhaled mio the human respiratory 
system "House dust mite allergen. Dermarophagoides pteronyssinus (Der p 1). is known to 
reside on mite faecal particles and is now recognised as die most cotnmon allergen associated 
with asthma. 

The simple action of usii« a vacuum cleaner will dismrb particles and cause them to 
become airborne and produce a high level of airborne aUergens. Even PM.o's which are 
removed by. a vacuum cleaner may wefl not be capmred in the vacuum cleaner filter and may 
subsequently be released into the atmosphere. 

The object of die present invenrion is to provide an improved mediod and apparatus 
for testticting the mnnber of airborne particles during cleaning CDamp-Down*). enhance 
removal of smaU particles from the carpet and other materials ('Mop-Up'), and increase the 
capacity of die vacuum cleaner to hold onto small particles once captured ('Stay-Put ). 

According to the invention eleccrostarically charged carrier panicles are used to 
capmre dust and smafl particles to prevent diem from becomii^ airborne and aid m die 
removal from tiie.carpet. lUe charged carrier particles are delivered to die carpet and 
agglomerate widi sinall particles to form larger particles. These larger particles can then be 
removed by a normal vacmnn cl fi aning process. 

The carrier particles may be charged in one of, or in a combination of, metitods. The 
carrier particles may be pre<harged before being mserted into die dispenser. 
particleaWbe charged as rfiey are dispensed onto die carpet. A "^"^^^^"^"^^.^ 
^ may be used where carrier particles are made from difercot 
Sarge against each odier as diey are dispensed onto the carpet i.e. 
Chaiii^ These mediods are shown in Figure 1 . As die earner pamcl^ are ^9^^ ^ 
c^^uld be agitated to ensure capmre of dust. This agitarion may be con^^ 

ot by thTsweepii^ action on cleaning or by other means. Figure 1 also shows die 
three objectives of the carrier powder: -Damp-Down, "Mop-Up and Stay-Put . 



04/12 96 10:40 001703 593385 SOTON TOIV IRS (2008 



In order that the mventioii may be more readily understood an embodiment of one of 
Che diree methods detailed in Figure 1 will now be described wititi reference to the 
accompanying drawings in which 

Figure 1 shows a flow diagram of the three methods, 

Figm^ 2 is a diagram of a possible embodiment of one of the methods. 
Carrier/Dispenser Charging. 

With reference to Figure 2 a dispenser 1 consisting of a container 2 and dispensing 
mbc 3 contains carrier panicles and other components 4. The earner particles are electrically 
insulating (for example Nylon) of the ord^ of 100/im in diarneter. The carrier panicles 
become charged as tfa^ travel through the dispensing mbe 3 (for example Teflon) and keep 
their charge as they reach the carpet 5. 

In use, the dispenser 1 is positioned above a carpet 5 and the coniainer 2 is squeezed 
to deliver charged carrier particles to the surface of the carpet. As the coniaiiier 2 is 
sqfie^ed air from the air pocket 6 is fortied down the dispensing tube 3 through die gas 
phase inl« 7, At the samt* time carrier parades 4 arc also forced into the dispensing cube 3 
throu^ the solid phase Met 8- The air and carrier particles in the dispensing tube mix and 
are forced through the charging region 9 and delivered through the outlet 10. The carrier 
particles acquire charge as they collide with the surfecc of tbc dispensing mbe 3 in the 
charging region 9. 

The charged carrier particles may be agitated on the surface of the carpet so that Aey 
fell down deep into tie pile of the carpet close to the backing. The charged carrier particles 
come into contact with the smaller dust arid allergen containing particles and amact these 
smaller particles so as to form agglomerates. 

The agglomerates can be removed from the carpet by a vacumn cleaning process or 
by using a bnish. The larger agglomerates will be easier to remove frctn the carpet by the 
action of the mechanical forces imparted by a vacmnn cleaning process action of mechanical 
agitation and vacuum suciioh- The agglomrates are less likely to become airix)rGe -and 
<inainly will not be able to remain in suspension for long periods of time. In addition, once 
the small particles (PMio's) are in the vacmmi cleaner within the agglomerates, dieir escape 
through the filtration system of the cleaner will likewise be reduced. 

The charge on the carrier panicle can be positive or negative or the carrier particles 
can be a mixture of both as in method two of Figure 1. 

From the above descrqjtion it wiU be clear diat by agglomerating the small dust and 
aflergen containing particles with the charged carrier particles the dust and allergens are 
prevented from becoming aMwrne ("Damp-Down'O- The 

easily removed from the carpet by cleaning ("Mop-Up"). Furtiier, the agglomerates will nor 
escape through the filtering system of the vacuum cleaner ("Stay-Put"). 

As an alternative to using the dispenser I the charged particles may be dispensed by 
a cleaning apparatus, such as a vacumn cleaner. They are dqK)sited on a carpet surface, 
agitated so diar they agglomerate with the smaU particles and subsequenfly collected by the 
cleaning apparatus. 
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Dust Canying Powder 

1) TDan^Down" 

2) "Mop-Up' 

3) "St^-Puf 



Figure 1 
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